Chronic pain is a common and costly experience. Cognitive behavioral therapies (CBT) are efficacious for an array of chronic pain conditions. However, the literature is based primarily on urban (white) samples. It is unknown whether CBT works in low-socioeconomic status (SES) minority and nonminority groups. To address this question, we conducted a randomized controlled trial within a low-SES, rural chronic pain population. Specifically, we examined the feasibility, tolerability, acceptability, and efficacy of group CBT compared with a group education intervention (EDU). We hypothesized that although both interventions would elicit short-and long-term improvement across pain-related outcomes, the cognitively-focused CBT protocol would uniquely influence pain catastrophizing. Mixed design analyses of variance were conducted on the sample of eligible participants who did not commence treatment (N = 26), the intention-totreat sample (ITT; N = 83), and the completer sample (N = 61). Factors associated with treatment completion were examined. Results indicated significantly more drop-outs occurred in CBT. ITT analyses showed that participants in both conditions reported significant improvement across pain-related outcomes, and a nonsignificant trend was found for depressed mood to improve more in CBT than EDU. Results of the completer analyses produced a similar pattern of findings; however, CBT produced greater gains on cognitive and affect variables than EDU. Treatment gains were maintained at 6-month follow-up (N = 54). Clinical significance of the findings and the number of treatment responders is reported. Overall, these findings indicate that CBT and EDU are viable treatment options in low-SES minority and nonminority groups. Further research should target disseminating and sustaining psychosocial treatment options within underserved populations. Ó
Introduction
Chronic pain is a major health care problem in the United States, further compounded by general health and treatment disparities [3, 14, 76] . Within rural populations, the debilitating nature of pain is amplified by structural barriers such as fewer economic resources, geographical isolation, and reduced access to quality medical care [57, 61] . Additionally, the demographic makeup of some rural populations (low socioeconomic status [SES] , low literacy) corresponds with elevated risk for poor pain-related outcomes [2, 14, 18, 29, 32, 47, 48, 53] . Biomedical interventions are usually the first-line treatment for chronic pain, but they are often prohibitively expensive, have uncertain efficacy for decreasing functional disability, and carry substantial side effects. Psychosocial approaches to chronic pain management therefore represent an attractive treatment option.
Cognitive behavioral therapy (CBT) is a widely accepted psychosocial treatment for chronic pain that is cost effective and at least as efficacious as medically based treatments [22] . Positive outcomes include restoration of function and mood, and reductions in pain, pain interference, work absenteeism, medication use, and disability-related behavior [4, 12, 21, 38, 42, 50, 55, 73, 78] . Treatment gains from CBT are maintained at follow-up assessments 0304 [35, 43, 73] . CBT for chronic pain may be an ideal candidate for disadvantaged rural groups of limited financial means.
Previous CBT trials have been conducted with primarily urban white patients with chronic pain. These patients are likely to have higher SES than rural minorities or nonminorities [32, 40] . It is unknown whether CBT is efficacious in low-SES, low-literacy populations. To answer this question, we conducted a community-based randomized controlled trial (RCT) within a rural, predominantly African American chronic pain population with low SES and low literacy. For a control condition, we chose an education intervention (EDU) that was psychosocial in nature. These approaches have been reported to help patients with chronic pain [11, 24, 51, 52, 77] . Moseley et al. suggested that providing information about the multidimensional nature of chronic pain promotes reconceptualization of the problem, which in turn alters attitudes and beliefs [51] . Given that rurality is associated with low educational attainment [32, 40] , providing relevant factual information may be particularly salient. Thus, an EDU intervention adapted for low-literacy participants provided an appropriate active control manipulation.
One aim of the project was to develop literacy-adapted and culturally sensitive group CBT and EDU interventions for low-literacy rural pain sufferers that were feasible, tolerable, and acceptable to participants. Feasibility was determined by calculating the ratio of eligible participants recruited to the number of participants commencing treatment. Tolerability was defined in terms of completion rates, session recall, and homework accuracy. Acceptability was defined as treatment credibility ratings and patient satisfaction. A second aim was to test the comparative efficacy of CBT vs EDU. We expected both interventions would be associated with short-and long-term improvement across primary pain-related outcome variables, pain intensity and pain interference, for this low-literacy sample. However, a key target of CBT is reduction in pain catastrophizing, a negative mental set about anticipated or actual pain [66] . Catastrophizing is a robust predictor of pain, disability, and adaptation to painful conditions [26, 30, 33, 39, 46, 67] . We anticipated that the cognitively focused CBT protocol would uniquely influence pain catastrophizing. Changes in other secondary outcome variables (depression, perceived disability, and quality of life) were also examined.
Methods

Trial design
This trial compared 2 treatments for a heterogeneous group of chronic pain conditions in a randomized parallel group design: CBT and EDU. As shown in Fig. 1 , this trial included an initial screening phase, a baseline pretreatment assessment, a 10-week treatment delivery phase, a posttreatment assessment, and a 6-month posttreatment follow-up assessment. Initial screening was conducted over the telephone; all assessments and treatment delivery took place within the participants' primary care clinic. Data collection took place over a 2.5-year time frame (between July 2007 and May 2010) commensurate with the funding period of the study. This research was approved by the Institutional Review Board at the University of Alabama, and informed consent was obtained with all patients before participation.
Setting and participants
Participants were recruited from health clinics in 3 rural Alabama counties (Pickens, Wilcox, and Walker) through a variety of sources, including physician referrals at the Pine Apple Rural Health Clinic, Picken's Medical Center, and the Capstone Rural Health Center; research staff representation at local fairs; nomination of other potentially eligible people by study participants (snowballing); and word of mouth. Study inclusion criteria were: (1) 19 years of age or older; (2) reported having experienced pain most days of the month, for the previous 3 months; (3) if currently taking analgesic or psychotropic medication, must have reported being on the same medication for at least 4 weeks prior to baseline assessment; (4) ability to read and write (in English) at the 2nd grade level or higher as determined by the Wide Range Achievement Test-4 reading/word decoding subtest (WRAT-4) [79] ; (5) have a home telephone or comparable form of communication. Study exclusion criteria included the following: (1) HIV-related pain and cancer pain because these are associated with malignant disease [45] ; (2) significant cognitive impairment, evidenced by a positive screen (score of 0, or 1 or 2 with an abnormal clock draw test) on the Mini-Cog [10] ; (3) other current psychosocial treatments for any pain condition; (4) schizophrenia, bipolar affective disorder, or seizure disorder not adequately controlled by medication, or current substance abuse as these conditions could result in medical emergencies during treatment.
Among the 214 patients approached to participate in the RCT, 109 of those actually screened were eligible, but 26 withdrew before sessions could be scheduled. Eighty-three people scheduled appointments to begin treatment, and this group represents the intention-to-treat (ITT) sample. Participants were randomized to either the CBT or EDU condition (see randomization procedure later) once they were deemed fully eligible for the study, subsequent to completion of the pretreatment interview. Of the 83 people who began treatment, 22 did not complete all 10 sessions. Thus, 61 people completed all treatment sessions. See Fig. 1 for a CONSORT flow diagram [49, 60] . The most common reasons for potential participants to not enroll in the study included an inability of study staff to contact the patient by telephone (resulting in an inability to screen them for eligibility), limited access to transportation to get to the clinic, unavailable due to family/situational demands/ responsibilities, and in a small number of cases, a lack of interest after hearing a brief study description. All groups were conducted within the health clinics from which patients were recruited. In total, 11 CBT groups and 8 EDU groups were conducted with an average of 3 to 4 participant completers emerging from each group.
Therapists
All groups were conducted by both a licensed clinical psychologist with extensive experience in the treatment of chronic pain and an advanced graduate student in clinical psychology who served as a co-therapist. All co-therapists received extensive didactic and experiential training from Thorn. Co-therapists first read Thorn (2004) [68] , and Ehde et al. (2005) [23] , which provided the conceptual/theoretical base for the CBT and education control groups, and provide 10-session guides for therapists to implement the treatments. Fifteen hours of didactic training and 15 h of experiential training were then conducted, which were allocated as follows: overview of the CBT and education groups (2 h), cultural sensitivity in theory-based interventions applicable to low-income and minority populations (2 h), group therapy for medically ill patients (1 h) [63] , and session-by-session implementation of the manualized treatment approaches (10 h). During this latter phase of didactic training, therapists viewed portions of videotapes from pilot groups led by Thorn. The same therapists conducted both the CBT and EDU interventions; possible cross-treatment contamination by therapists was therefore assessed via a scale measuring both adherence to the specific treatment manual and potential contamination (see Therapist Adherence to Protocol in measures section) and statistically examined.
Sample size and power
Posthoc power calculations were conducted using the G⁄power program to verify whether the sample size obtained was adequate to detect effects that were hypothesized [25] . Conventional alpha and power levels (.05 and .8, respectively) for a sample size of 61 participant completers were utilized. To investigate overall pretreatment-to-posttreatment improvement across both CBT and EDU groups combined, power was computed for an analysis of variance (ANOVA) repeated-measures design, within factors analysis. Adequate power (>.8) was achieved to detect a small effect size (d < .2). To examine differences in outcomes between CBT and EDU participants, power calculations based on ANOVA repeatedmeasures design, between-factors analysis indicated that the current study was powered to detect approximately medium effect sizes (d > .35). Therefore, given that past research typically shows medium effect size improvements on pain catastrophizing at posttreatment (which is the only variable for which we anticipated finding significant differences between groups), adequate power to investigate the aims and hypotheses of the current study was achieved [69, 73] . This interview was adapted with permission from Blanchard and Andrasik to determine patient report of type(s) of pain (eg, arthritis), site(s) of pain (eg, knee), and primary pain type and site [8] . The interview also allowed the investigator to determine any conditions that might contraindicate participation in the study, such as pain associated with malignant disease (ie, cancer pain, HIV pain).
Demographics questionnaire
A brief demographics questionnaire was developed for this study to determine sample characteristics. The questionnaire required the participant to self-report information pertaining to race, age, sex, disability status, income, occupation (past and present), employment status, and years of education.
Primary literacy and cognitive screening
The WRAT-4 reading/word decoding subtest (blue form) was used to assess reading level (primary literacy) [79] . The test consists of 33 words of increasing difficulty, and responses are scored for accuracy of pronunciation. Scores are then converted to percentile ranks, which represent the percentage of individuals in the normative sample obtaining scores below a particular standard score [79] . Percentile ranks range from a low of 1 to a high of 99, with 50 indicating the median or typical performance [79] . Good internal consistency reliability (a = .91), appropriate content validity, and adequate predictive validity have been reported [79] .
Cognitive screening was accomplished with the Mini-Cog, which was developed as a short (2 to 5 minutes of administration time) assessment of cognitive impairment to be used in primary care settings [10] . The Mini-Cog utilizes a clock drawing test and a memory recall test of 3 words with clock drawing as a distracter. The Mini-Cog reportedly has high validity for detecting cognitive impairment in a community sample of ethnolinguistically diverse older adults and in a more homogeneous sample of adults [10] .
2.6. Primary outcomes measures 2.6.1. Pain intensity and pain interference Pain data were collected via the Wisconsin Brief Pain Inventory (BPI), which consists of 11 items that are rated from 0 to 10 [16] . Pain intensity (BPI-intensity) scores were obtained from the mean of 4 items, in which respondents rate their most severe pain, least severe pain, average pain over the past week, and current pain on an 11-point Likert scale ranging from 0 (no pain) to 10 (pain as bad as you can imagine). Pain interference (BPI-interference) scores were obtained from the 7 BPI items that request participants to rate interference due to pain in activities such as mood, sleep, etc. on an 11-point Likert scale ranging from 0 (no interference) to 10 (complete interference). The BPI has adequate internal consistency (a = .85) in a variety of pain populations and concurrent validity with other pain instruments [16, 80] . In the current sample, the BPI-intensity and BPI-interference scales both had adequate internal consistency (a = .86 and a = .91, respectively).
Secondary outcomes measures
Perceived disability
The Roland-Morris Disability Scale-11 item version (RMDS) provided a self-assessment of limitations due to pain in physical activities, such as dressing, standing, bending, walking, and lifting [64] . Participants endorse items that have been true over the past month, and a total score (ranging from 0 to 11) is obtained by summing the number of items endorsed. The 11-item version correlates well with scores on longer 18-and 24-item versions (r = .949 and r = .929, respectively) and has been shown to have adequate reliability that is comparable to the 24-item version (a = .88), and strong concurrent validity [64] . Adequate internal consistency for the 11-item version was demonstrated in the current sample (a = .84).
Pain catastrophizing
The Pain Catastrophizing Scale (PCS) was used to assess patient report of catastrophic thinking about pain [65] . The 13-item measure asks respondents to rate, using a 5-point Likert scale ranging from 0 (not at all) to 4 (all the time), the degree to which they have certain thoughts and feelings when experiencing pain. A total score for overall catastrophizing is equal to the sum of the raw scores. Higher scores indicate a greater use of catastrophic thinking. The PCS has exhibited strong internal consistency (a = .93), concurrent and discriminant validity, and high test-retest reliability over a 6-week period (r = 0.78) [54, 65, 75] . Adequate internal consistency was found in the current sample (a = .94).
Depression
The Center for Epidemiological Studies Depression Scale (CES-D), which has been validated for use in chronic pain patients, was used to assess depression [71] . The CES-D consists of 20 items; respondents rate the frequency with which each symptom or feeling occurred during the previous 7 days. Item content is rated on a 4-point scale ranging from 0 (rarely or less than one day) to 3 (most or all of the time, 5 to 7 days); total scores range from 0 to 60. Higher scores indicate greater depressive symptoms, and a score of greater than 19 is used to denote clinically relevant depressive symptoms [72] . Reliability and validity are reported to be adequate and similar across a variety of samples from the general population [56] . Internal consistency was found to be adequate in the current sample (a = .89).
Life satisfaction
The Quality of Life Scale (QOLS) is a 7-point self-report scale that manifestly assesses life satisfaction in several areas [13] . Total scores range from 7 to 49, with higher scores indicating greater satisfaction. The QOLS has been shown to correlate moderately with distress, and weakly with measures of functioning and pain intensity, indicating that the QOLS is measuring a unique construct distinguished from pain and disability. A psychometric analysis of the QOLS showed it to be internally consistent, reliable across time, and representative of a single construct [13] . In the present sample, adequate internal consistency of the QOLS was demonstrated (a = .86).
Measures to assess tolerability 2.8.1. Accuracy of recall
Treatment receipt was assessed via weekly presession and postsession process checks adapted from Thorn (2004) administered by group therapists at each weekly session [68] . The presession process check was completed before each session (except session 1) and asked the participant, ''What was the main point you got from last week's group?'' The postsession process check was completed by participants at the conclusion of each session, and consisted of 1 question asking ''What was the main point you got from today's group?'' Responses were then quantified (0 = Inaccurate and 1 = Attempted with at least moderate accuracy) by a research assistant not involved in treatment delivery.
Homework compliance and accuracy
Evaluation of compliance and accuracy of participants' homework assignments (for CBT group only) was used to determine treatment enactment ratings. A photocopy was made of all homework completed by participants at the beginning of the session subsequent to assignment of homework. Responses were numerically quantified by a research assistant not involved in treatment delivery (0 = Unattempted, 1 = Attempted but inaccurate, 2 = At least 1 attempt with at least moderate accuracy, 3 = At least 2 attempts with at least moderate accuracy, 4 = At least 3 attempts with at least moderate accuracy, 5 = At least 4 attempts with at least moderate accuracy).
Measures to assess acceptability
Treatment credibility
Treatment credibility questions [9] , adapted for use in research investigating psychological interventions for pain and other problems [1, 37, 58] were also adapted for the current study as a treatment expectancy measure. At the beginning and end of session 1, CBT and EDU participants rated on 0 to 10 scales (0 = not at all, 10 = extremely) (1) how logical the treatment seemed to them; (2) how confident they were that the treatment would decrease their pain; (3) how confident they were that the treatment would eliminate their pain; (4) how confident they would be in recommending the treatment to a friend/family member with similar problems; and (5) how important it is for them to receive pain relief. These ratings were averaged to create a single pre-and postsession 1 treatment credibility score. Adequate internal consistency of the treatment credibility measure was demonstrated (a = .89).
Satisfaction with treatment
Client satisfaction with treatment was measured with the Client Satisfaction Questionnaire-8 (CSQ-8) [6] . The CSQ-8 is an 8-item assessment of global satisfaction with a specific treatment. Participants responded on a 5-point Likert scale where 1 is representative of low satisfaction (ie, quite dissatisfied, poor) and 4 indicates high satisfaction (ie, very satisfied, excellent). The CSQ-8 has been used widely in primary medical care settings, mental health treatment settings, and human services settings [5] . Client satisfaction has been positively correlated with treatment outcome. The 8-item version has been shown to perform as well or better than the 18-item parent version of the CSQ [6] . Internal consistency of the CSQ-8 was found to be adequate in the current sample (a = .80).
Measures to assess treatment fidelity 2.10.1. Therapist adherence to protocol
Adherence to the CBT manual was assessed in the current study via an adapted version of the Cognitive Therapy Adherence and Competence Scale [7] . A parallel version of this scale was developed to assess adherence to the EDU protocol. These scales provided a measure of both adherence to the specific treatment manual and potential contamination (eg, an EDU therapist engaging in cognitive restructuring). Each session was digitally recorded, and a random selection of 50% of all sessions conducted were rated using the adapted Cognitive Therapy Adherence and Competence Scale by a neutral coder (not associated with treatment delivery). Clinician adherence to either the CBT or EDU protocol was rated on the basis of a checklist of specified treatment components. A percentage score for each session rated (ranging from 0 to 100) was calculated to determine therapist adherence to the manual.
Randomization
Randomization was generated by consecutive coin toss by a graduate research assistant to assign participant numbers (starting at 101) to either CBT or EDU conditions. The assignment for each participant number was recorded on a slip of paper and concealed in an envelope. Participant numbers were assigned to participants before study enrollment. At completion of the pretreatment interview, study staff opened the envelope and informed the participant of their assignment. At the midpoint of the study, planned interim analyses were conducted to determine whether very large pre/post effect sizes existed for either condition (thus justifying termination of the trial). These analyses indicated a higher dropout rate in the CBT group. We thereafter implemented randomization with replacement in the CBT group such that randomization was weighted to allocate more participants to CBT.
Intervention protocol
The 10-week CBT and EDU group intervention protocols implemented in the current study were adapted respectively from Thorn (2004) and Ehde et al. (2005) [23, 68] . The adaptations addressed the limited literacy of the sample, tailored the program to rural Alabama patients, and remained sensitive to any adjustments based on differences in income, race/ethnicity, and culture (see Kuhajda et al. [41] for an overview of the adaptation process). Therapists in both conditions sought to maximize patient rapport with therapists, group cohesion, and group discussion related to the weekly topics. The duration of each weekly CBT and EDU session was 1.5 hours. Participants who missed a group meeting were given the opportunity for a 1-hour individual make-up session; however, only 3 make-up sessions were permissible. Participants in both conditions were given a client manual with materials and handouts that they could follow/discuss during sessions, and read between sessions.
CBT intervention description
All CBT sessions followed the same format: (1) presession process check; (2) review of previous week's session; (3) homework review; (4) session treatment objectives; (5) worksheet; (6) assign homework; and (7) postsession process check. Homework assignments included instructions to think about and enact the assignments, and to write thoughts and reactions to them. A general outline of the objectives of each CBT session is as follows: session 1, establish rapport, explain therapy rationale, goals, format, and rules, introduce stress-appraisal-pain connection; session 2, identification of negative automatic thoughts; session 3, evaluate automatic thoughts for accuracy; session 4, challenge distorted automatic thoughts, construct realistic alternative responses; session 5, identify intermediate belief systems, challenge negative distorted beliefs, construct new beliefs; session 6, identify core beliefs, challenge negative, distorted core beliefs, construct new, more adaptive beliefs; session 7, relaxation exercise, positive coping self-statements; session 8, expressive writing or verbal narration of expressive writing exercise; session 9, assertive communication; and session 10), review concepts and skills learned, provide feedback about helpful and challenging aspects of the treatment. All learning objectives were presented by the group leaders, and interactive skills-building exercises and group discussion followed. For further details regarding session structure, see Thorn (2004) [68] .
EDU intervention description
All EDU sessions followed the same format as the CBT sessions (described above); however, homework was not assigned and the education sessions did not include skills-building exercises related to any of the content. All learning objectives were presented by the group leaders, and interactive group discussion followed. A general outline of the objectives of each EDU session includes: session 1, establish rapport, explain therapy rationale, goals, format, and rules, introduce concepts in chronic pain treatment; session 2, gate control theory of pain, which emphasizes the importance of cognitions and affect in the experience of pain; session 3, costs of chronic pain; session 4, acute vs chronic pain; session 5, sleep (i.e., normal sleep, sleep disorders, sleep hygiene); session 6, depression and other mood changes associated with chronic pain; session 7, pain behaviors; session 8, pain and communication (i.e., assertive, aggressive, and passive communication styles); session 9, working with health care providers; session 10, stages of change, review concepts learned, provide feedback about helpful and challenging aspects of the treatment. See Ehde et al. [23] for further details pertaining to the structure of the EDU protocol.
Procedure
Participants who satisfied initial entry criteria (as determined via an initial telephone screen) and were interested in potentially participating were scheduled for a 90-min, face-to-face pretreatment assessment during which written informed consent was obtained and the structured pain interview, demographics questionnaire, and all outcomes measures were administered. During the informed consent procedure, participants were told that they would be randomly assigned to 1 of 2 treatments, which were described thus: one treatment (CBT) focuses on thoughts and feelings in response to pain and stress, and helping participants learn how to manage their thoughts and feelings might improve pain coping. The other treatment (EDU) focuses on learning facts about the body and pain, and helping participants learn these facts might improve pain coping. At completion of this interview, interested and eligible participants were informed of their group assignment. Treatment was then implemented while participants continued with their customary medical care. After completing treatment, participants were scheduled for 60-minutes, posttreatment and 6-month follow-up assessments. All assessments were completed in person, face-to-face by a research assistant not involved in treatment delivery. The interviewer was not blind to subject treatment group assignment. Participants were reimbursed $25 for each assessment completed. For all assessments, the study investigator read all items to each participant and recorded participant responses, with the exception of the reading assessment. Whenever terminology was not understood by the participant, the interviewer offered synonyms to clarify meaning. This interview procedure was implemented because the current population has predominantly low literacy levels, and the previously validated self-report measures used in the current research are written at a reading grade level ranging between 3.3 and 12.7 (as assessed by Flesh-Kinkaid Grade Level estimates). The WRAT-4 reading/word decoding subtest was administered using standard procedures.
Statistical analyses
Missing data were imputed using the multiple imputation algorithm from PRELIS 2.54 [36] . The scores that were missing on a few items (<0.2%) from otherwise-completed scales were replaced by imputed values before summing to obtain total scores, and these item values were used in computation of internal consistency reliabilities (a coefficients). Total pretreatment RMDS scores were imputed for 4 cases with completely missing RMDS data, and the RMDS a coefficient was computed from the 105 cases with complete data.
Determining the feasibility, tolerability, and acceptability of psychosocial chronic pain treatment for low-literacy rural participants was one aim of this study. Feasibility was determined by calculation of the ratio of eligible participants recruited to the number of participants commencing treatment. The characteristics associated with the people who met eligibility requirements (but did not attend a single session) were compared with the ITT sample (people who attended at least 1 session) on pretreatment measures. Tolerability was addressed by assessing completion rates; participants failing to complete all 10 sessions were considered treatment dropouts. Premature termination of treatment may reflect obstacles encountered by participants, and analyses were therefore aimed at characterizing factors associated with dropout. Patient acceptability was assessed by treatment credibility ratings and patient satisfaction with treatment. To assess these relationships, v 2 analyses were used for frequency data, and ANOVAs with completer vs dropout as between-subjects factor were used for continuous variables.
Analyses assessing whether the CBT and EDU treatments affected pretreatment-to-posttreatment changes and to determine comparative efficacy of the 2 treatments were conducted for the ITT sample (N = 83) and for those who completed all 10 sessions (n = 61). Mixed-design ANOVAs were used with treatment group (CBT, EDU) as the between-subject factor and period (pretreatment, posttreatment) as the within-subject factor. For participants attending the 6-month follow-up visit, additional mixed-design ANOVAs were used to test treatment group (CBT, EDU) Â period (pretreatment, posttreatment, 6-month follow-up) effects.
Results
Feasibility
Twenty-four percent (n = 26) of the people who met eligibility requirements (n = 109) did not attend a single session. Analyses were conducted to determine whether pretreatment factors were associated with this phenomenon. The 26 people who did not attend any sessions differed from the 83 people who did (i.e., the ITT sample) on years of education (mean 11. Tables 1 and 2 ).
Tolerability
The overall dropout rate (i.e., percentage of participants failing to complete all 10 sessions) was 26.5% (n = 22). Analyses were conducted to determine whether pretreatment factors were associated with dropout. The 22 people who dropped out differed significantly from the 61 people who completed 10 sessions on income (dropout participants' mean income was below $13,000 annually, whereas completers' mean income was above $13,000 annually)
[F(1, 83) = 9.48; P < .01; g Further analyses focused on the possible differences dropouts may have shown in retaining CBT and EDU session material for Table 1 Baseline sociodemographic characteristics of study participants (intention-to-treat sample).
Characteristic
CBT (n = 49) EDU (n = 34) P < . 
Acceptability
Additional analyses indicated that CBT vs EDU group differences on treatment credibility ratings (treatment expectancy measure), and satisfaction with treatment (CSQ-8) ratings were nonsignificant [F(1, 59) < 1.76; P > .10; g 2 < .020]. Thus, participants found the 2 treatments equally credible and satisfactory (Table 2) .
Treatment delivery
Analysis of treatment implementation (Cognitive Therapy Adherence and Competence Scale) ratings across CBT and EDU therapists indicated that cross-contamination of treatments did not occur because therapists for both conditions scored high on adherence to the manual ratings (Table 2 ). CBT and EDU therapist adherence scores were not significantly different [F(1, 59) < 3.53; P > .06; g 2 < .056].
CBT vs EDU differences in pretreatment outcomes measures for intention-to-treat sample (N = 83)
The CBT and EDU groups were compared to assess any differences in pretreatment outcome values. ANOVAs indicated that the group differences on BPI-intensity, BPI-interference, RMDS, QOLS, and PCS scores were nonsignificant [F(1, 81) < 3.41; P > .07; g 2 < .040]. However, for pretreatment CES-D scores, the difference was significant [F(1,81) = 4.92; P < .05; g 2 < .057], indicating that the CBT participants reported greater depression than the EDU participants (Table 2 ).
Pretreatment-to-posttreatment changes in outcomes measures for intention-to-treat sample (N = 83)
A series of mixed-design ANOVAs were performed for the outcomes measures. These were treatment group (CBT, EDU) Â period (pretreatment; posttreatment) analyses. See Table 2 for means and SDs.
For BPI-intensity, BPI-interference, RMDS, QOLS, and PCS measures, the treatment group Â period interactions were nonsignifi- 104], whereas the effect for the EDU group was not (F < 1). Results hint that depressive symptom severity decreased significantly among people participating in CBT, but not for those in EDU.
Pretreatment-to-posttreatment changes in outcomes measures for completer sample (N = 61)
The ANOVAs described earlier were repeated for the 61 participants who completed all 10 sessions. For BPI-intensity, BPI-interference, RMDS, and QOLS measures, the treatment group Â period interactions were nonsignificant [F(1, 59) < 2.67; P > .10; g Results suggested that for participants who completed all 10 sessions of treatment, both depressed mood and pain catastrophizing decreased significantly among people participating in the CBT condition, which was not the case for people participating in EDU. Effect sizes for differences between CBT and EDU were medium for both depressed mood (d = .527) and catastrophizing (d = .517).
These significant interactions imply that the CBT and EDU groups differed on posttreatment depressive symptoms and catastrophizing. To examine this we conducted analyses of covariance groups did not differ significantly on posttreatment values, there was no need to further control for pretreatment differences between groups on factors that may have accounted for significant group differences on outcomes.
6-Month follow-up for completer sample (N = 54)
Fifty-four of the 61 participants who completed all 10 sessions completed questionnaire measures at 6-month follow-up. ANOVAs were repeated with the addition of the 6-month time point. For BPI-intensity, BPI-interference, RMDS, and QOLS, the treatment group Â period (pretreatment, posttreatment, 6-month) interactions were nonsignificant [F(2104) < 1.79; P > .10; g Simple effects tests focused on posttreatment to 6-month period effects for each treatment group. For the CBT group, the period effects for CES-D and PCS were both nonsignificant (F < 1), as were the effects for the EDU group (F < 1). Results suggested that the source of the treatment group Â period interactions were due to the pretreatment-to-posttreatment simple effects described earlier. Additionally, results suggest that the significant pretreatment-to-posttreatment gains in depressed mood and pain catastrophizing made by the CBT participants were maintained out to 6-month follow-up. For the EDU group, significant changes in depressed mood and catastrophizing were not shown across any study epochs. The between-group effect size at follow-up was again medium for both depressed mood (d = .49) and catastrophizing (d = .54), favoring CBT. Because the source of the interactions for CES-D and PCS scores was located in the pretreatment-to-posttreatment epoch, analyses of covariance controlling for pretreatment CES-D and PCS scores would duplicate the analyses reported above.
Clinically significant change on outcomes measures for completer sample (N = 61)
The number of participants deemed clinically improved between pretreatment and posttreatment was calculated on the basis of change scores. Those participants with a 50% or greater improvement in the outcome variables were considered treatment responders, those with a 25% to 49% change were considered moderate responders or somewhat improved, and those exhibiting <25% change were considered treatment nonresponders or not improved. Among the total sample of treatment completers, CES-D score decreased by P50% for 8 (13.1%) participants and decreased by 25% to 49% for 15 (24.6%) participants; 38 (62.3%) participants were considered nonresponders. Given the significant treatment group Â period interaction in regard to depression, we examined clinical significance of CES-D treatment changes by group. For CBT, 6 treatment completers (18.8%) showed decreases of P50%, and 7 (21.9%) participants showed decreases between 25% and 49%; 19 (59.4%) participants were nonresponsive to CBT. Whereas for EDU, 2 participants (6.9%) reported decreases of P50%, and 8 (27.6%) reported decreases of 25% to 49%; 19 (65.5%) participants were not improved at the conclusion of the EDU intervention. The number of participants considered at least moderate responders (P25% to 49%) was not significantly different between CBT and EDU (v 2 = .244, P = .41).
For PCS values, among the total sample of treatment completers, a decrease of P50% was reported for 12 (19.7%) participants, and a decrease of 25% to 49% was reported for 10 (16.4%) participants; 39 (63.9%) participants were considered nonresponders. The treatment group Â period interaction for PCS was significant; therefore, we examined clinical significance of PCS treatment changes by group. For CBT, 9 (28.1%) participants showed decreases of P50% and 6 (18.8%) participants showed decreases between 25% and 49%; 17 (53.1%) CBT participants were nonresponsive. In EDU, 3 (10.3%) participants reported decreases of P50%, and 4 (13.8%) reported a 25% to 49% decrease; 22 (75.9%) participants were not improved at the conclusion of EDU. The number of participants considered at least moderate responders approached being significantly different between CBT and EDU (v 2 = 3.41, P = .056).
For all other outcomes measures, the treatment group Â period interactions were nonsignificant; thus, clinical significance data are reported for the total completer sample only and are not broken down by group. On BPI-intensity, decreases of P50% and 25% to 49% were shown for 10 (16.4%) and 11 (18.0%) treatment completers, respectively; 40 (65.6%) participants were classified as nonresponders. BPI-interference score decreases of P50% were shown for 19 (31.1%) participants, and decreases of 25% to 49% were shown for 11 (18.0%) participants; 31 (50.8%) participants were nonresponders. On the QOLS, none of the treatment completers achieved a P50% increase; however, 9 (14.8%) participants showed a 25% to 49% increase; 52 (85.2%) participants were not improved on QOLS. Decreases of P50% on RMDS score were reported for 6 (9.8%) participants, and decreases of 25% to 49% were shown for 2 (3.3%) treatment completers; 53 (86.9%) participants were considered not clinically improved on RMDS score at posttreatment.
Discussion
Although research supports the efficacy of biopsychosocial treatment approaches for pain [28, 50, 70] , few trials (if any) have explored their potential in primarily African American, low-SES, low-literacy populations. This study examined the feasibility, tolerability, and efficacy of CBT compared with pain education within a rural Alabama chronic pain population. Rural location captured a triple disparity in that participants were predominantly African American, low SES, and had low literacy levels [27, 31, 34] .
Compared with past RCT literature, the percentage of participants in the current study who were assessed for eligibility and subsequently began treatment was relatively high [69, 74] . A key factor associated with this ratio may be that medical staff were strongly supportive of the study, and actively encouraged their patients to participate. Because health care providers are viewed as highly credible sources by patients [38] , this may have increased patients' willingness to participate. Still, a number of patients failed to attend even 1 session, and this was significantly predicted by fewer years of education, lower literacy, and higher catastrophizing. Individuals with low education and low literacy may be more susceptible to the common misconception that biomedical cures are the only viable option, and thus less likely to recognize the potential benefits of psychosocial treatment. Catastrophic thinking may be associated with the attribution that nothing will help. Such individuals may particularly benefit from a discussion with their primary care physician about the advantages of a psychosocial approach.
Identification of individual risk factors for early termination within the underserved sample targeted in the current study may have especially important implications for reducing treatment disparities. In the overall sample, income uniquely predicted treatment completion. This finding may be best understood in the context of previous research that suggests individuals at the lowest end of the income gradient report a greater number of chronic, intractable daily circumstances typically judged as stressful and report higher levels of psychological distress [15, 59] .
The dropout rate was significantly greater in CBT than EDU. Although the treatment approaches utilized in the current research were simplified and the reading grade level of the materials reduced, it is possible the cognitive load of the CBT protocol was still too high and further adaptations (i.e., possibly a stronger emphasis on behaviorally oriented techniques) may be necessary. In support of this contention were the data showing a tendency for CBT dropouts to have less accurate completion of homework than treatment completers. It may be that the traditional ''column technique'' paper-and-pencil cognitive therapy homework was too challenging for this predominantly low-literacy population and posed a unique barrier to completing the CBT program. It is interesting to note that retention of previous session material was a predictor of dropout. Those participants who perceived themselves as not learning anything of substance may have also perceived that they were not benefitting from treatment. Hence, they dropped out. Other factors not measured (e.g., major stressors) also may have contributed.
In terms of examining treatment efficacy, participants who completed either treatment reported significant, albeit small, short-and long-term improvements in pain intensity and interference due to pain. These findings, including the small effect sizes, are consistent with previous research [4, 12, 21, 22, 38, 42, 50, 55, 73, 78] . The findings regarding clinical significance suggested most treatment completers did not experience large (>50%) reductions in pain intensity or perceived disability, although almost half of the treatment completers showed at least moderate reductions in pain interference. It is interesting to note that data from qualitative interviews obtained at posttreatment corroborated the quantitative findings: although treatment completers noted they still had pain, as a function of treatment, they were better able to accept their pain and not let it get in the way of living their lives as much [17] . Overall, these findings suggest that in regard to this subset of pain-related outcome variables, an educational intervention was as effective as CBT. Given that this population had predominantly low educational attainment, it seems that (as expected) providing factual information allowed these patients to better understand their condition, which in turn possibly led to the aforementioned treatment gains.
Both depressive symptom severity and catastrophizing decreased significantly among CBT treatment completers, and these effects were maintained at long-term follow-up. No changes pertaining to these variables were shown for EDU participants across any study epochs. In terms of the clinical significance of these findings, more CBT than EDU participants were at least moderate treatment responders across cognitive and affective domains, and these differences approached significance for catastrophizing scores. Thus, the data suggest that the theoretical underpinning of the cognitively focused CBT protocol instigated unique cognitive change in terms of catastrophizing. This finding holds substantial clinical importance given the wealth of evidence across numerous chronic pain conditions that indicates catastrophizing is predictive of intensification of pain and a multitude of other poor pain-related outcomes [26, 30, 33, 39, 46, 66, 67] . Because baseline CES-D scores were higher for CBT than for EDU participants, it remains unclear whether the significant decrease in depressive symptoms shown by the CBT group but not by the EDU group represents a regression to the mean. However, Litt et al. [44] found that a CBT intervention conferred the most treatment gains to those individuals who reported lower baseline levels of emotional distress. Thus, regression to the mean is not the only plausible explanation for the positive outcomes observed in the current study for CBT participants.
Overall, both psychosocial interventions were found to comparably elicit statistically and clinically significant improvement on most of the pain-related outcome variables. Important exceptions were that only CBT resulted in significant improvements in depressive symptoms and catastrophizing. Nevertheless, posttreatment scores did not significantly differ between CBT and EDU with pretreatment differences controlled. That both interventions instigated meaningful clinical changes is further supported by participants' reported satisfaction with the treatment programs. The relatively few differences in outcome shown between CBT and EDU are consistent with findings of previous research that has found few specific treatment effects when 2 active treatments are compared [22] . The CBT and EDU protocols used in the current research both targeted the role of cognitions and affect in the experience of pain; the central difference between the 2 approaches was that CBT participants also engaged in specific skills-building exercises. It is possible the addition of these skills-building exercises resulted in the significantly greater treatment gains that CBT conferred in the cognitive and affective realm.
Study limitations
The current sample size was underpowered to identify the small effect size group differences typically found in trials comparing CBT and active treatments [22] . Recruitment was limited due to the reduced availability of participants. It is likely this reduced availability is associated with the wide geographic spread of individuals living within the rural localities in which this study was conducted.
The relatively high dropout rate compared with previous RCTs of CBT conducted within urban settings featuring primarily white American, middle-to high-SES populations is an additional limitation [19, 20, 69, 74] . Further compounding this issue was that a higher dropout rate differentially occurred in CBT, which necessitated more participants to be randomized to CBT. This method reduces the integrity of the randomization process. Accessibility barriers specific to the rural setting (e.g., travel distance, lack of public transportation) may have reduced participants' ability to commit to the full 10 weeks of treatment. However, most psychotherapy clients drop out of therapy having attended fewer than 6 sessions [62] . Given that the present RCT was community based, it may be that the results found were more similar to those obtained in such nonresearch settings. Clearly, the current findings are more representative of low-SES, minority individuals and may not generalize to higher-SES, nonminority populations.
A further limitation is that insight into the specificity of the various CBT and EDU treatment elements and observed treatment effects cannot be fully elucidated from the current research design. Although qualitative analyses were conducted and provided critical information in this regard [17] , future research investigating the specific and nonspecific factors of therapy is needed to determine the necessary and sufficient components of treatment. A more sophisticated RCT with weekly assessments and a third condition (such as an attention or wait list control) is needed to fully elucidate the effects found in the current research.
Conclusion
This community-based RCT found that adapted, culturally sensitive psychosocial interventions for chronic pain represent viable treatment options within underserved, low-SES, minority chronic pain populations. Pervasive disparities speak to the need to strike a balance between efficacy and practicality of treatment approaches within special populations. Although both the CBT and EDU approach were associated with short-and long-term improvements on pain-related outcomes, the cognitively focused CBT protocol resulted in unique cognitive and affective changes. Still, a higher dropout rate occurred in CBT, suggesting further adaptations may be necessary to reduce the cognitive load of the treatment protocol. Given this initial support, and that group psychosocial treatments for chronic pain have been found to be cost effective relative to surgery and medication [22] , further adaptations to enhance tolerability of psychosocial treatments within underserved populations should be explored. Such further investigation is imperative because not only do psychosocial interventions reduce pain and interference due to pain, but also they have the potential to target the emotional and cognitive concomitants of pain that lead to unnecessary suffering.
